
 
  

CARDD  

MEPA ROUTING MEMO 

  

To:   Mark Bostrom 

Through:  Autumn Coleman 

From:    Demi Blythe 

 

Re: Final EA for Chris Madrid – Private Loan 

Project Sponsor:  Chris Madrid 

Name of Project:  Irrigation Pivot Installation 

Agreement No:  TBD 

Memo:  

DNRC can issue a Final Environmental Assessment - Finding of No Significant Impact 
for the Chris Madrid Irrigation Pivot Installation project under the Private Loan program 
(attached).  We scoped the project for 14 days and there were no public comments. 
SIGNATURE REQUIRED 

 

___/s/DEB___ MEPA/NEPA Coordinator Review 

__________ Bureau Chief Review 

__________ Division Administrator Signature 

__________ Post for _30_ Days on DNRC’s Environmental Docs page.   

__________ File 
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DEPARTMENT OF NATURAL RESOURCES 
AND CONSERVATION 

GREG GIANFORTE, GOVERNOR 1539 ELEVENTH AVENUE 

STATE OF MONTANA 
DIRECTOR'S OFFICE: (406) 444-2074 PO BOX 201601 
FAX: (406) 444-2684 HELENA, MONTANA  59620-1601 

 
 

FINAL 
ENVIRONMENTAL ASSESSMENT 

Project Name:  Irrigation Pivot Installation 
Proposed 
Implementation Date: October 2021 
Proponent: Chris Madrid 
Location: Harrison, MT; Township 2S Range 2W Section 11 
County: Madison 

I. TYPE AND PURPOSE OF ACTION

A private landowner, Chris Madrid, proposes to use DNRC private loan funding for the installation of an 
irrigation pivot near Harrison, Madison County, Montana, Section 11 Township 2S Range 2W. The project 
proposes to be implemented in October 2021 for use in Spring 2022. The purpose of this project is to increase 
the production and profitability of the private ranch while providing wildlife habitat. 

DNRC will approve the private loan to provide funding for the irrigation pivot installation project. 

II. PROJECT DEVELOPMENT

1. PUBLIC INVOLVEMENT, AGENCIES, GROUPS OR INDIVIDUALS CONTACTED:
Provide a brief chronology of the scoping and ongoing involvement for this project. List number of individuals
contacted, number of responses received, and newspapers in which notices were placed and for how long.  Briefly
summarize issues received from the public.

DNRC – CARDD Program Specialists will post this EA for scoping for two weeks and attach all submitted 
public comments. The proponent did not submit letters of support or provide public comment. The proposed 
action is occurring on their private lands and it is unknown to what extent their water development may 
impact surrounding lands. 

2. OTHER GOVERNMENTAL AGENCIES WITH JURISDICTION, LIST OF PERMITS NEEDED:
Examples: cost-share agreement with U.S. Forest Service, 124 Permit, 3A Authorization, Air Quality Major Open
Burning Permit. 

The proposed project area (POU) will extend beyond the irrigated area designated in the water right(s) or 
outside the area historically irrigated with the existing water right and will likely require an authorization 
from DNRC to change the water right. 

3. ALTERNATIVE DEVELOPMENT:
Describe alternatives considered and, if applicable, provide brief description of how the alternatives were
developed.  List alternatives that were considered but eliminated from further analysis and why. Include the No
Action alternative.

The expected benefits from the proposed project are to increase water delivery efficiency, improve farm 
profitability, and provide better pasture management. There are two alternatives to describe: 
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• Alternative 1: No Action Alternative – Irrigation pivot will not be installed, and infrastructure will 
remain in current conditions 

 
• Alternative 2: Proposed Alternative – The proposed project expects to install one irrigation pivot. 

 
• Alternative 3: Flood Irrigation – This alternative was rejected given flooding does not work well in 

the area with the unevenness of the ground, ditch loss, and increased labor costs. 
 

III.  IMPACTS ON THE PHYSICAL ENVIRONMENT 

• RESOURCES potentially impacted are listed on the form, followed by common issues that would be considered.   
• Explain POTENTIAL IMPACTS AND MITIGATIONS following each resource heading.  
• Enter “NONE” If no impacts are identified or the resource is not present. 

 
4. GEOLOGY AND SOIL QUALITY, STABILITY AND MOISTURE: 

Consider the presence of fragile, compactable or unstable soils.  Identify unusual geologic features. Specify any 
special reclamation considerations.  Identify direct, indirect, and cumulative effects to soils. 

DNRC Program Specialists mapped the soils resource using the NRCS web soil survey application and 
gathered soils data by Section (in this case, Section 11). The primary soil type in the defined area is Groff-
Chaffee, occasionally flooded-Pleine, frequently ponded, families complex (0-4% slopes - 60% of defined 
area) and Brocko silt loam, cool (2-12% slopes, 40% of defined area). The Groff-Chaffee complex is not 
considered prime farmland and is poorly drained. Brocko silt loams are considered Farmland of local 
importance and are well-drained. 
 
Proposed Alternative – The proposed alternative impact to the soil resource may be both adverse and 
beneficial. The adverse effects will be short-term, and the disturbance is limited to the pivot wheel areas. The 
proposed alternative will likely be beneficial long-term because the farm will have a more diverse crop 
rotation which will feeding soil biology and increase plant biomass.  
 
No Action – No impact to soil resources as no disturbances will occur. 

5.  WATER QUALITY, QUANTITY AND DISTRIBUTION: 
Identify important surface or groundwater resources.  Consider the potential for violation of ambient water quality 
standards, drinking water maximum contaminant levels, or degradation of water quality. Identify direct, indirect, 
and cumulative effects to water resources. 

The proposed project area is located near North Willow Creek, a tributary to Willow Creek, which is in the 
Jefferson Watershed Basin (HUC 10020005). Willow Creek drains an area of approximately 85.9 mi2 (USGS 
06035000 Willow Creek near Harrison, MT gaging station). 
 
Current groundwater levels vary considerably but are relatively shallow (static water levels range from 5-16 
feet; Source: MBMG Groundwater Information Center Map Application).   
 
North Willow Creek is listed on the Montana DEQ 303d as not fully supporting drinking water or aquatic life 
due to water quality impairment. There have been changes in the natural flow regime, physical substrate 
habitat, and stream-side or littoral vegetative covers likely due to grazing in riparian or shoreline zones, 
natural sources, impacts from Abandoned Mine Lands (inactive), irrigated crop production, agriculture, 
subsurface (Hardrock mining), and channelization. These sources of degradation have contributed to 
increased levels of mercury and lead (Source: Montana DEQ Search Tools – 2020 Water Quality Information).  
 
Proposed Alternative – The proposed project may provide both direct, potentially beneficial, and adverse 
impacts as conversion to pivot irrigation as opposed to dryland farming will increase water use. However, 
pivot irrigation is largely more efficient and increased plant biomass may increase water storage capacity and 
thus, water may not need to be pumped as frequently. 
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No Action – There will likely be minimal impacts to water quantity, quality, and distribution if no action is 
taken to improve current pasture management. 

6. AIR QUALITY: 
What pollutants or particulate would be produced (i.e. particulate matter from road use or harvesting, 
slash pile burning, prescribed burning, etc)?  Identify the Airshed and Impact Zone (if any) according to the 
Montana/Idaho Airshed Group.  Identify direct, indirect, and cumulative effects to air quality. 

The project area is not listed as impaired in air quality particulates per the Montana DEQ Air Quality 
Nonattainment Status list (Source: Montana DEQ Air Quality Website visit).  

Proposed Alternative – Potentially adverse impacts to air quality associated with construction; however, 
these impacts are expected to be minor and short-term as construction time is expected to be relatively short 
in comparison to the life expectancy of the project. 

No Action – No impact to current air quality. 

7.   VEGETATION COVER, QUANTITY AND QUALITY: 
What changes would the action cause to vegetative communities?  Consider rare plants or cover types 
that would be affected.  Identify direct, indirect, and cumulative effects to vegetation. 

The project area is primarily within private lands (93%), and the remaining on public federal or state lands. 
Rocky Mountain Lower Montane, Foothill, and Valley Grassland (44%), cultivated crops (30%), Montana 
Sagebrush Steppe (11%), and introduced vegetation (5%) are the dominant land covers (Source: Montana 
Natural Heritage Program web MapViewer). There are no listed plant species of concern that may occur in the 
project area (Source: Montana Natural Heritage Program website). In addition, there is one threatened and 
one proposed threatened/endangered plant species listed on the USFWS website that could occur in the 
project area (Source: 
https://www.fws.gov/montanafieldoffice/Endangered_Species/Listed_Species/countylist.pdf).  
 
Proposed Alternative – Potentially beneficial as the pivot will provide improved water delivery, which is 
expected to better crop production. Better crop production may in turn protect sensitive or fragile plant 
species by reducing extensive erosion associated with other cattle grazing and movements.  
 
No Action – The local grassland community may be minimally impacted by the current pasture management. 
Therefore, the current vegetation may not be significantly impacted if there was no change to the 
environment. 

8. TERRESTRIAL, AVIAN AND AQUATIC LIFE AND HABITATS:   
Consider substantial habitat values and use of the area by wildlife, birds or fish.  Identify direct, indirect, 
and cumulative effects to fish and wildlife. 

The project area does not fall within an Executive Order – General/Priority habitat area for sage grouse, and 
therefore will not likely impact sage grouse habitat (DNRC Montana Sage Grouse Habitat Conservation Map). 
Though the project area does not appear to be impacting crucial and/or critical habitat areas, there are 9 
Species of Concern and one Special Status Species (Bald Eagle) listed for the Township and Range that may 
occur in the project area (Montana Natural Heritage Program). 
 
Proposed Alternative – Potentially beneficial as increased hay production creates nesting habitat for 
pheasants and sandhill cranes, among other similar nesting avian species; however, the project could prove 
adverse to aquatic habitats given the project is located near North Willow Creek and natural wetland areas. 
 
No Action – No impact to terrestrial, avian, and aquatic life and habitats. 
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9. UNIQUE, ENDANGERED, FRAGILE OR LIMITED ENVIRONMENTAL RESOURCES:   
Consider any federally listed threatened or endangered species or habitat identified in the project area.  
Determine effects to wetlands.  Consider Sensitive Species or Species of special concern.  Identify direct, 
indirect, and cumulative effects to these species and their habitat. 

The project area does not fall within an Executive Order – General/Priority habitat area for sage grouse, and 
therefore will not likely impact sage grouse habitat (DNRC Montana Sage Grouse Habitat Conservation Map). 
Though the project area does not appear to be impacting crucial and/or critical habitat areas, there are 9 
Species of Concern and one Special Status Species (Bald Eagle) listed for the Township and Range that may 
occur in the project area (Montana Natural Heritage Program). 
 
DNRC used the USFWS National Wetlands Inventory Wetlands Mapper tool to investigate wetlands in the 
project area. This search indicates there are freshwater emergent (PEM1A classification) wetlands occurring 
in the proposed pivot location. 
 
Proposed Alternative – While the project may benefit terrestrial habitat, the project will be implementing a 
pivot irrigation system across freshwater emergent wetlands. An addition, any surface or groundwater flows 
used may impact wetland water supply. DNRC recommends consultation with the U.S. Army Corps of 
Engineers for a Section 404 permit. 
 
No Action – No impact to unique, endangered, fragile, or limited environmental resources. 

10.  HISTORICAL AND ARCHAEOLOGICAL SITES:   
Identify and determine direct, indirect, and cumulative effects to historical, archaeological or paleontological 
resources. 

The project area is primarily on private, cropland and irrigated fields with no known historic or archeological 
resources in the area.  
  
Proposed Alternative – No impact is expected as there have been no historic or archaeological resources 
identified in the proposed project area. If previously unknown cultural or paleontological materials are 
identified during project related activities, the DNRC grant manager will be notified, and all work will cease 
until a professional assessment of such resources can be made.   
  
No Action – No impact to historical or archaeological sites.   

11.  AESTHETICS:   
Determine if the project is located on a prominent topographic feature, or may be visible from populated 
or scenic areas.  What level of noise, light or visual change would be produced?  Identify direct, indirect, 
and cumulative effects to aesthetics. 

The project area is on rural private property which is comprised primarily of cultivated cropland and/or 
Rocky Mountain Lower Montane, Foothill, and Valley Grassland. In addition, the project is approximately 1.75 
miles southwest from the town of Harrison, and therefore outside of populated, residential areas.    
  
Proposed Alternative – There may be minimal adverse impacts given the pivot is a large sprinkler; however, 
the project will cause minimal nuisance (e.g., glare, fumes) as the proposed project is on private lands.  
  
No Action – no impact to aesthetics. 

12.  DEMANDS ON ENVIRONMENTAL RESOURCES OF LAND, WATER, AIR OR ENERGY:   
Determine the amount of limited resources the project would require. Identify other activities nearby that 
the project would affect.  Identify direct, indirect, and cumulative effects to environmental resources. 

The project will include the supply and delivery of a 1,723 ft Reinke Center Pivot that will provide irrigation 
coverage of approximately 117.9 acres. The proposed pump site will include electrical components and will 
be consolidated to provide the smallest effective footprint for ease of construction of cattle protection 
structures.  
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Proposed Alternative – Potentially minimal adverse impacts to demand on energy resources as the system 
requires electricity to run the irrigation pivot pump; however, given the system relies on 90% natural 
pressure head, the impacts may be minimal. There will also be a beneficial impact to water resources given 
this system appears to be more efficient at water delivery and perhaps less demand for water in the long-
term. 
 
No Action – The current flood irrigation system likely demands more water and is less efficient at distribution 
for crops. The no action alternative will continue to demand increased water delivery. 

13.  OTHER ENVIRONMENTAL DOCUMENTS PERTINENT TO THE AREA:   
List other studies, plans or projects on this tract.  Determine cumulative impacts likely to occur as a result 
of current private, state or federal actions in the analysis area, and from future proposed state actions in 
the analysis area that are under MEPA review (scoped) or permitting review by any state agency.   

 
There are wetlands in the proposed pivot area that may require pre-consultation with the U.S. Army Corps of 
Engineers to apply for a Section 404 permit. 
 
Existing water right will undergo a change of use in terms of the area irrigated and will require an application 
with the DNRC Water Rights Bureau.  
 

IV. IMPACTS ON THE HUMAN POPULATION 

• RESOURCES potentially impacted are listed on the form, followed by common issues that would be 
considered.   

• Explain POTENTIAL IMPACTS AND MITIGATIONS following each resource heading.  
• Enter “NONE” If no impacts are identified or the resource is not present. 

 
14. HUMAN HEALTH AND SAFETY:   
 Identify any health and safety risks posed by the project. 

The project implements floodplain irrigation on private crop- and pastureland. 
 
Proposed Alternative – Potentially beneficial as the project proposes to use a pivot irrigation system 
controlled by either a remote application or going to the pivot point to start the pivot. The pump control will 
be wired to automatically start from the pivot point (or remote control) as well as shut off the pump if 
inadequate pressures are observed. The operator select the depth of the required application or the speed, 
verifies directions, and presses start. 
 
No Action – No impact to human health and safety. 

15. INDUSTRIAL, COMMERCIAL AND AGRICULTURE ACTIVITIES AND PRODUCTION:   
 Identify how the project would add to or alter these activities. 

The project is on irrigated, rural farmland where the primary crops produced from the irrigated area are 
straw and hay. The project area irrigates a total of 117.9 acres. As of September 2021, straw sells at $90/ton 
and hay at $250/ton in Harrison, Montana. There are an estimated 218 tons of straw and 1500 tons of hay 
produced, totaling values of $19,620 and $375,000, respectively. 
 
Proposed Alternative – Potentially beneficial as the pivot increases both water efficiency and distribution. 
The increase in water efficiency and distribution will likely produce more hay and straw and thus more 
revenues. The 2022, 2023, and 2024 estimated gross income for straw and hay production is approximately 
$60,000.00, $65,000.00, and $70,000.00, respectively. 
 
No Action – The project proponent will continue to use floodplain irrigation for straw and hay crop 
production, which provides less water efficiency and distribution is poor. The poor distribution may prove 
additionally detrimental during drought, due to excessive evaporation or other natural loss, and thus 
significantly impacting crop production. 
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16. QUANTITY AND DISTRIBUTION OF EMPLOYMENT:   
Estimate the number of jobs the project would create, move or eliminate.  Identify direct, indirect, and 
cumulative effects to the employment market. 

The landowners (applicant) install and maintain the current infrastructure on the farmlands. 
 
Proposed alternative – Potentially beneficial, short-term impact as the installation would be performed by 
local contractors. In addition, the additional production of alfalfa may create more transportation need. 
 
No Action – No impact to quantity and distribution of employment. 

17. LOCAL AND STATE TAX BASE AND TAX REVENUES:   
Estimate tax revenue the project would create or eliminate.  Identify direct, indirect, and cumulative 
effects to taxes and revenue. 

Current value from grazing, irrigated, farmsite, and Total Agricultural Land is approximately $2,900,000 
(Sheet attached in application). The taxable value of the properties owned by the applicant appear to be $723 
in 2020 and $1,008 in 2021 (Montana Property Assessment Division, https://svc.mt.gov/dor/property).  
 
Proposed Alternative – Potentially beneficial as the proposed alternative will provide more efficient water 
delivery and distribution, thus increasing crop production. Given the crop product (alfalfa) could be sold 
within Harrison (see attached application), there is likely local and state revenue benefit through the selling 
of hay for livestock.  
 
No Action – No impact is expected to local and state tax base and tax revenues. 

18. DEMAND FOR GOVERNMENT SERVICES:   
Estimate increases in traffic and changes to traffic patterns.  What changes would be needed to fire 
protection, police, schools, etc.?  Identify direct, indirect, and cumulative effects of this and other projects 
on government services 

The project is on rural, private farm- and pastureland and approximately 1.75 miles to the southwest of 
Harrison.  
 
Proposed Alternative – No impact to demand for government services. 
 
No Action – No impact to demand for government services. 

19. LOCALLY ADOPTED ENVIRONMENTAL PLANS AND GOALS:   
List State, County, City, USFS, BLM, Tribal, and other zoning or management plans, and identify how they 
would affect this project. 

The project is on rural, private farm- and pastureland and any action is voluntarily adopting any local 
environmental plans. The proposed area is not within critical habitat for Sage Grouse or other sensitive 
species, and therefore not subject to necessary permits/coordination with state agencies. There are no other 
known zoning or management plans for the proposed area. 
 
Proposed Alternative – No impact to locally adopted environmental plans or goals. 
 
No Action – No impact to locally adopted environmental plans or goals. 
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20. ACCESS TO AND QUALITY OF RECREATIONAL AND WILDERNESS ACTIVITIES:   
Identify any wilderness or recreational areas nearby or access routes through this tract.  Determine the 
effects of the project on recreational potential within the tract.  Identify direct, indirect, and cumulative 
effects to recreational and wilderness activities. 

The project is on rural, private farm- and pastureland. While the North Willow Creek corridor is within one 
mile of the project area, it is not in direct access to the Creek. 
 
Proposed Alternative – No direct impact to access to or quality of recreational and/or wilderness activities; 
however, there may be indirect, cumulative impact to water quantity given the water rights cover usage from 
North Willow Creek, which may affect boating, fishing, or any other recreational activities. 
 
No Action – No impact to access to or quality of recreational and/or wilderness activities. 

21. DENSITY AND DISTRIBUTION OF POPULATION AND HOUSING:   
Estimate population changes and additional housing the project would require.  Identify direct, indirect, 
and cumulative effects to population and housing. 

The population of Madison County in 2020 was estimated at 8,959 individuals (2.4% increase for the County; 
MT Dept. of Commerce: http://ceic.mt.gov). In addition, there are approximately 7,002 housing units in 
Madison County (2019 data; https://ceic.mt.gov/People-and-Housing/Housing).   
   
Proposed Alternative – No impact is expected to the county population. Given the project is expected to be 
short-term and performed by the applicant/landowner and local contractor, no additional housing is 
expected.    
   
No Action – No impact to density and distribution of population and housing.  

22. SOCIAL STRUCTURES AND MORES:   
 Identify potential disruption of native or traditional lifestyles or communities. 

The project area is largely made up of rural, cultivated cropland and/or Rocky Mountain Lower 
Montane, Foothill, and Valley Grassland (Source: Montana Natural Heritage Program). 
The agricultural way of life provides the most common type of lifestyle/community for the county.   
   
Proposed Alternative – No impact is expected to change social structures and/or lifestyles from the 
project, but it may enhance the current communities and lifestyles. By creating more efficient water 
delivery, the project will likely conserve groundwater and/or surface water sources. Increased 
efficiency and conserved water will create benefits locally, regionally, and statewide in the form of 
increased livestock food supply, improved recreational opportunities, and economic impacts.   
   
No Action – No impact to social structures is likely given the area is primarily on private land. 

23. CULTURAL UNIQUENESS AND DIVERSITY:   
How would the action affect any unique quality of the area? 

Agricultural lands sustain the way of life for Madison County and the greater Harrison area, providing local 
and regional food supply for the overall area.    
  
Proposed Alternative – No impact is expected to the cultural uniqueness and/or diversity to the project area 
given the project is on private land. 
  
No Action – No impact to cultural uniqueness or diversity resources. 
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24. OTHER APPROPRIATE SOCIAL AND ECONOMIC CIRCUMSTANCES:   
Include appropriate economic analysis.  Identify potential future uses for the analysis area other than 
existing management. Identify direct, indirect, and cumulative economic and social effects likely to occur 
as a result of the proposed action. 

The proposed project is located on private land and there are no defined management strategies benefiting 
the current social and economic circumstances of the area. 
 
Proposed Alternative – No impact is expected to additional social or economic circumstances as the project is 
on private lands; however, more efficient watering facilities may increase livestock production to some extent 
and therefore benefit the local area for a long-term, cumulative impact. 
 
No Action – No impact to social or economic circumstances. 

EA Prepared By: 
Name: Demitra Blythe Date: 9/29/2021 
Title: 
Email: 

CARD Division MEPA Coordinator 
Demitra.Blythe@mt.gov 

 
V.  FINDING 

 
25. ALTERNATIVE SELECTED: 

 
Alternative 2 – Pivot Installation 
 

26. SIGNIFICANCE OF POTENTIAL IMPACTS: 
No mitigation measures were discussed by the applicant. DNRC strongly recommends a pre-consultation by 
US Army Corps of Engineers given the pivot will be installed on USFWS-defined freshwater emergent 
wetlands. In addition, the applicant will also need to consult with DNRC Water Rights Bureau regarding their 
change of use for the proposed pivot area. 
 

27. NEED FOR FURTHER ENVIRONMENTAL ANALYSIS: 

 

  EIS  More Detailed EA X No Further Analysis 
 

 

EA Approved By: 
Name: Mark Bostrom 

Title: CARD Division Administrator 

Signature:  Date:  
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Madrid_Pivot Installation

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Madison County Area, Montana
Survey Area Data: Version 23, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 14, 2015—Sep 
28, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

28 Brocko silt loam, cool, 2 to 12 
percent slopes

97.3 40.0%

325 Groff-Chaffee, occasionally 
flooded-Pleine, frequently 
ponded, families, complex, 0 
to 4 percent slopes

145.9 60.0%

Totals for Area of Interest 243.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
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delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report

12

DocuSign Envelope ID: 443AD098-8B4D-4F91-B183-BFEE83F6D6AB



Madison County Area, Montana

28—Brocko silt loam, cool, 2 to 12 percent slopes

Map Unit Setting
National map unit symbol: 4xd6
Elevation: 2,500 to 6,500 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 90 to 135 days
Farmland classification: Farmland of local importance

Map Unit Composition
Brocko and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Brocko

Setting
Landform: Stream terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-silty alluvium and/or eolian deposits

Typical profile
A - 0 to 4 inches: silt loam
Bk1 - 4 to 12 inches: silt loam
Bk2 - 12 to 60 inches: silt loam

Properties and qualities
Slope: 2 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R044BA032MT - Loamy (Lo) LRU 44B-A
Hydric soil rating: No

Minor Components

Nuley
Percent of map unit: 4 percent
Landform: Structural benches, hills
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Ecological site: R044XS335MT - Sandy (Sy) 9-14" p.z.
Hydric soil rating: No

Crago
Percent of map unit: 4 percent
Landform: Terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R044XS341MT - Limy (Ly) 9-14" p.z.
Hydric soil rating: No

Varney
Percent of map unit: 4 percent
Landform: Alluvial fans, stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R044XS339MT - Silty (Si) 9-14" p.z.
Hydric soil rating: No

Soils with cobbly surfaces
Percent of map unit: 3 percent
Ecological site: R044XS339MT - Silty (Si) 9-14" p.z.
Hydric soil rating: No

325—Groff-Chaffee, occasionally flooded-Pleine, frequently ponded, 
families, complex, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: 2z1dt
Elevation: 4,260 to 5,580 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 90 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Groff and similar soils: 40 percent
Chaffee, occasionally flooded, and similar soils: 20 percent
Pleine, frequently ponded, and similar soils: 15 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Groff

Setting
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Custom Soil Resource Report
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Typical profile
A1 - 0 to 18 inches: silt loam
A2 - 18 to 28 inches: loam
C1 - 28 to 33 inches: gravelly loamy coarse sand
C2 - 33 to 60 inches: very gravelly coarse sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 in/hr)
Depth to water table: About 24 to 39 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Ecological site: R044BY150MT - Subirrigated (Sb) LRU 44B-Y
Hydric soil rating: No

Description of Chaffee, Occasionally Flooded

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
A - 0 to 12 inches: loam
Ag - 12 to 16 inches: fine sandy loam
Bg - 16 to 40 inches: fine sandy loam
2Cg - 40 to 60 inches: very cobbly sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: R044BY080MT - Riparian Meadow (RM) LRU 44B-Y

Custom Soil Resource Report
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Hydric soil rating: No

Description of Pleine, Frequently Ponded

Setting
Landform: Bogs
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
Oa - 0 to 9 inches: muck
Bg1 - 9 to 20 inches: very fine sandy loam
Bg2 - 20 to 33 inches: fine sandy loam
C - 33 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 7.09 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Moderate (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: A/D
Ecological site: R044BY181MT - Wet Meadow (WM) LRU 44B-Y
Hydric soil rating: Yes

Minor Components

Water
Percent of map unit: 10 percent
Hydric soil rating: Unranked

Mollic fluvaquents, occasionally flooded
Percent of map unit: 10 percent
Landform: Flood plains, oxbows
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R044BY080MT - Riparian Meadow (RM) LRU 44B-Y
Hydric soil rating: Yes

Manhattan
Percent of map unit: 5 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R044BA110MT - Sandy (Sy) LRU 44B-A
Hydric soil rating: No
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